Correlation of MYCN amplification with MCM7 protein expression in neuroblastomas: a chromogenic in situ hybridization study in paraffin sections.
Amplification of the MYCN oncogene in neuroblastomas is generally associated with a more aggressive clinical course. Recently, 1 of the minichromosome maintenance proteins, MCM7, was found to be a direct target of the MYCN transcription factor in neuroblastoma. To confirm this correlation, chromogenic in situ hybridization (CISH) to detect MYCN amplification and immunohistochemical staining for MCM7 protein expression were performed on paraffin tissue sections of 26 neuroblastomas cases and of 4 recurrences of these tumors. Seven of the primary tumors showed MYCN amplification, and all were stage 3 or 4 tumors. Only 4 of these showed MCM7 overexpression. However, 11 primary tumors overexpressed MCM7. The 4 patients with MCM7 expression associated with MYCN amplification all died from the tumor. In contrast, the 7 patients with MCM7 overexpression but no MYCN amplification were all younger than 1 year of age and have shown good survival. This suggests that MCM7 overexpression by itself is not related to a poorer prognosis as is MYCN amplification. In addition, the 4 pairs of primary and recurrent tumors all showed changes in MCM7 expression from negative to positive, whereas none of them had MYCN amplification. This study showed that MCM7 overexpression is not necessarily correlated with MYCN amplification or an aggressive clinical course. Interpretation of the results of CISH was quite easy and straightforward because the preparations were viewed with an ordinary light microscope with good preservation of the tissue morphology.